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INTEGRATED CIRCUIT PACKAGE AND' 'PRINTED CIRCUIT BOARD 

'ARRANGEMENT 



5 Flald of the Invention 



The present invention *rel"ares to an integrated circuit 
package and circuit board arrangement. The invention is 
applicabie to, but nVt Yirnited toT' a cohtacL layout 
10 arrangement for integrated circuit packaging. 

Background ' of the Xnventlon- 

15 Most, if not allr current electrical and electronic 

equipment uses printed circuit board (PCB) technology to 
operably couple electronic components together. A 
typical printed circuit board includes a large nuxuber of 
metal 1^3'ed tracks- to facilitate the operable coupling of 

20 • components. 

Such cozaponent5 typically have a plurality of contact 
points, such as input/output ports, power supply points, 
ground points, clock signal input/output ports, etc, to 
25 interface to other components. In recent times, the 

.complexity, of. such electronic components and circuits has 
increased dramatically, to the point now where many 
electronic components and functions are performed in 
single or multif>le integroi-tad circuit packages. 

30 
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• An integr.aLed circuit (IC) is a complete circuit that is 
manulactured as a single package. The ;IC may consist of 
several separate component parts attached by a ceramic 
substrate and interconnected by wire bonds .or .a suitable 
5..- metalisation pattieirn.; The: complexity of circuits .being 
produceri on a single -chip has. been increasing rapidly, 
where very large-scale in.tegrat.lon (VLSI).' and extra 
LargeTscale integxation (BilSI) having, hundreds of 
thousands of logic- gates : on. .a. single ^ chip are becoming 
10 commonplace,, - • • 

. . ' ■ • i ^ . 

Consequently, printed- circuit boards have become more 
- complex, to design^ to ,faciii tat.e .the increase in. the 
number of tracks-toMnk to\ the various .component . parts 
IS of the IC- As such/.. in.themaiOr .printed -circuit boards 
have evolved to. muU iriayer arrangements, where each 
. layer contain^; many.; tracjcs. The individual layers are 
. • operably:. connected at', strategically ■ designed points usiricj 
^ vias, which are metallic connections that link two or 
20 more layers in a multi-layer substrate* 

In the field of this . invention it is known that 
integrated circuit • (IC) packaging has evolved to the 
situation where each .IC package requires a large number 
25. of different types of contacts, for example ground 
contacts,, power supply contacts, oscillator/clock 
contacts, data and other high speed contacts etc. 

The inventor of the present invention . has identified 
30 problems encountered when attempting to route tracks 

to/from the contacts of JC packaging.. These problems are ^ ^. 
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often caused- by the particular layout of -the contacts of 
the IC package. . • - • ; r 

A first problem .encountered .relates to the power supply 
contacts of fhe: IG: -payEk'age. ' As "khown in the art^ power 
supply fcont^gnt's require l"arg*e 'de- coup ling capacitors 
comiected- thereto. If a . long track is provided between 
the.capacitor 'and its corresponding, power supply contact, 
the track acts as- a. resistor.; r The combination' of the 
capacitance with the induced resistance effectively 
creates a filtering effect on the power supply signal 
input to the power supply- contact on the. IC package. The 
longer a track to the contact point, the greater is the 
resistance induced "by. the track. In this manner/ by 
ha-ving a resistance between the capacitor and the power 
supply contact,, the . ability for. current to flow between 
the resistor and the- power supply contact is reduced. 
Hence, it is- important- to- provide the' shortest- amount of 
track between the i&apat^iitor and the power supply contact i 

Furthermore^ because of -the potentially high amount of 
current that can flow through power supply "contacts and 
tracks, the tracks need to be relatively wide. 
Therefore, it is also preferable to keep the tracks as 
ii^hort as possible .In order to reduce costs and red.ucB the 
amount of area on the PCB taken up by such power supply 
tracks. ' . . 

A second problem encountered relates to ground 
connection's 'of IC packages. The problem recognised by 
the inventor of the" present invention relates to the 
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connecting of ground points, contacts and/or layers of an 
IC package using the aforementioned vias (sometimes 
termed through-holes), which pass through severaH" layers 
of a PCB, For electronic devices such as mobile phones, 

5 the ground layer is 'often" extemtied' to substantially the 
entire length and Width' o'f 'trie PCB,- and designed to act 
as a shield between radio frequency (RF) circuitry and 
baseband circuitry. Bedduse of this, baseband circuiLry 
is often arranged to be ©"ii the o'pposlUe side of the 

10 ground-plane (or layer) to the RF circuits /components. 

Thus, such vias often provide obstructions when trying t^o 
route tracks around the PCB. 

A third problem encountered ' ar1 ses from the need to 
15 connect timing or frequency contacts to oscillator or 

clock generation circuits, which are used by the IC to 

provide clock signals etc These contacts are required 
•to be connected to ^idiilators, • such as quai-Lz, and 

decoupling capacitors, if tracks used to connect. to such 
20 components are "again too long, parfisitic capacitance and 

induced resistance become significant enough to affect 

the osciliating signal " frequency, and thereby the 

resulting clock signal (s). 

25 Thus, in order for clock signals to be as accurate as 

possible, the required components are preferably located 
as closp. to the integrated circuit package, contacts as 
possible. Furthermore, clock signals on devices such as 
mobile phones are prone Lo interference caused by RF 

30 signals. Although the ground layer is often provided 

between baseband circuitry and RF circuitry, vias.. and || 

I ^ 
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other jnter-layer connect ions., can cause, apertures in the 
ground.layer, which. facilitate the. propagation of RF 
interference,, ••• ■■ . . 

A nse.d therefore exists fot, an. inproved integrated 
circuit and. printed .•circuit, board arrangement, and, in 
particular, an impro.ye^ .'^^"A^'-^. ^^y^^^ configuration for 
an ..integrated circuit , wherein the abovementioned 
disadvantages. ma.y,. he alleviated. ., 



StatettiBiiti of Invention 

in accordance with a first aspect of the present 
invention there is provided a printed circuit board as 
claimed in claim 1. • 

m accordance with a second aspect of the present 
invention, there is provided an integrated circuit 
package device, as claimed in . .claim 2. 

In accordance with a. third aspect of the present 
invention, there is provided an electrical or electronic 
device, as claimed in claim 5. 



Further aspe.cts of .the invention are as claimed in the 
•dependent claims. 

in summary, the present .invention proposes inter-alia, to 
arrange, the positioning.. of an iC package's interface 
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ports/contact points to facilitate an easier, more 
accural'^ and fnore reliable printed circuit board. layout. 



Bri^f Description of: the DrawinflTS ' : 

Exemplary Gmbodiments :of the. present invention will now 
be described, with reference. .tQ :the aqcompanying drawings 
that iiiastrate preferred contact layouts for integrated 
circuit packaged etc., in whichl 



FIG. 1 shows an IC package contact layout illustrating a 
positioning of power supply contacts and clock generation 
contacts ► in accordance with the. preferred embodioient of 
the • present-, invention; 

FTG. 2 shows an IC package contact layout illustrating 
positioning of grourid contacts, in accordance with the 
preferred embodiment of the present invention; and 

FIG. 3' shows an iC..pdc)cagc contact layout illustrating 
positioning of contacts for data signals and other high 
speed signals, in . accordance .with, the preferred 
embodiment of the present invention. 



Daacription of Preferred Embodiiikanta 

Referring first. to FIG. l,an TC -package contact layout 
lOO, jllustrating a preferred. positioning of power supply 
contacts 130 and clock generation contacts MO, is shown. 
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The - IC package layout of the preferred embodiment of thft 
present 'invention includes: an' inner. portion of . contacts 
120 and outer portion of contacts 110, 



5 The power siipply contacts.. 1 3-0^. are. shown on the 

extremities of the outer portion of the IC package, 
illustrated 'as solid 'black circles* By selecting the 
' extremities of th6 ourer '.portion of.an IC package as 
■ ■ power supply contacts; :ihorter-. track . paths from - the power 
10 supply of the electronic device Xo the power supply 
contact point (s) of the IC package are achieved. 

In addition, if required,, jclock ::generation contacts 140 
arc shown oh • the ©xtremitieis of ±he outer portion of the 
15 IC package, illustrated as hashed circles. Similarly, 
this enables shorter track paths from the clock 
generation component's) of the -electronic device to the 
clock/timing contact point (s). of the IC package- 

20 This topography allows the power supply contact (s) to be 
located as close as possible: to its/their associated de- 
coupling capacitor (s)', thereby minimising the track 
resistance introduced to the- circuit. Beneficially, the 
area on the PCB taken* up by the tracks to the power 

25 supply contact (s) is also minimised* 

Furthermore, this topography allows, the required clock 
generation components to be ae close to Lhe relevant 
• clock/timinci contact point (s> possible. Hence, 
30 undesired parasitic capacitance and resistance due to i-he 

length of track (s) between the clock or frequency kj^^ 
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generator components and the clock/timing contact 
point (s) are.miAiTnised to avoid affecting the timing 
signaKs) . • In addition, . it _ enables the required cloclt 
signal tracks to be designed on the. _ uppermost layer of 
, the printed circuit board, .thereby minimising any effect 
o£ interference from, say . RF , circuits and components. 



Referring now to, FIG.. ^, an.lC packag;P contact layout 200 
10 illustrates a- positioning ■ of ground contacts in 

accordance wit|i .the preferred embodiment of .the present 
invention. . - 

.Again, the, IC package layout of the preferred, embodiment 

15 of the pr.e;3ent invention includes an inner portion of 
contacts 120 and an. outer, portion of contacts 110. The 
preferred positioning of the ground contacts are 
- illustrated as solid black circles .220 on the inner 
portion of the IC. package, layout, 20Q. 

20 . .... 

Hence, the preferred esinbodiment of the pjrescnt invention 
provide.? the ground c:ontacts of the integrated circuit 
package substantially towards the centre of the 
integrated circuit package. In this manner, the need for 

25 other contacts of the integrated circuit package to have 
to be routed arnund the ground contacts and their related 
vias is minimised. This topography is. of significant 
benefit in the circuit layout design of baseband . 
circuitry, which, with. the above ground, contacts, can now 

30 be more readily positioned distal from the RF circuit.ry. 



: I? 
I % 
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components with a plurality of contact points, such as 
t^rograiraaable- .Gate liogic: Arrays: (PGLfts)^ Application 
specif ic ICS .-{ASICs.) /.-etc. As..»-uch„ it is envisaged that 
ariy electrical or .electronic :deyice comprising an 
integrated cifcultr.pa^ckag^/de^icet would. b^^ from the 

inventive concepts . described :hfir^iji- 

It will be understood that' the., various contact layout 
embodlTnents 46 scribffd 'above provide at least some of the 
following advantages';..- 

(i) ^ In arranging Lhe power supply contacts in the 
extxeiiuty of the outer portion of contacts, the 
required 'de-coupling, capacitors can be located as 
cloijc to the pomt supply contacts as possible r 

thereby keeping the track length to a minimum, 

(ii) By providing the ground contacts toward the 
centre of the IC package, avoids the need for the 
other contacts- to be' routed .around the ground 
contacts -and tneir related vias. . . 

(iii) Provision of the ■timing and/or frequency 
conLacts on -the 'extremity of the outer portion, 
together- with the power supply contacts^ allows the 
required clock generation . components etc. to be 
positioned as close to the respective contacts as 
possible/ whilst '.'enabling all required tracking to be 
arranged on the uppermost layer (s) . 
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(iv) Provision of the data and/or high ope^d. signal 
contacts on the internal side of the outer portion, 
allows- easier access to these rports^ .particularly 
when in- conjunction with implementing the . 



5 



- arrangement's .-in (ii^<iii.)» . . • 



• Whilst- the specif icand.pref erred implementations of the 
embodiments of the present, invention "are described above, 

•10 it is- cl ear that ona skilled in. the ait could readily 
apply variations and 'tnodifica Lions of such inve|itive 
concepts . 

Thus, an improved "^integrated circuit and printed circuit 
15 board arrangoiment has been described wherein the- 

aforementioned disadvantages associated with prior art 
arrangements have been substantially alleviated. 
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.Claims 

l\ An .integrated circuit' package device having a 

plurality of contact points,, wherein the. plurality of 
5 contact points o£ said at .least one integxat.ed circuit 
packagP! device circuit board include an inner portion of 
contact points and an outer portion of said contact 
points, the integrated circuit package device comprising 

at -least one of the following: . 
IQ .(i) one or .more power .supply contacts configured 

substantially in adid outer -portion of said integrated 
circuit package device; 

(ii) one or more timing or frequency contacts 
substantially ^ in- said outer .portion of said integrated 

15 circuit package. device; : 

(iii) ' one- or- more ground .contacts configured 
substantially in said inner portion of said integrated 
circuit package device; and 

<iv) one or more data or high speed signal 
20 contacts configured substantially in said inner portion 
of said integrated circuit package device. 



• 
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2. A printed circuit board having a plurality of 

tracks for opcrably coupling electrical signals to s 

25 plurality of contact points of at least one integrated 
circuit package device, wherein the plurality of contact 
points of said at least one integrated circuit package 
device circuit board include an inner portion of contact 
points and an outer portion of contact points, the 

30 printed circuit board comprising at leasL one of the 
following : 
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• HY one or more power Buppiy contacts configured 
substantially in said outer portion of said integrated 
circuit package device; 

• - (ii)^one or-mbre: timing or- frequency contacts 
substantially • in said' Otater^portlon . of . said, integrated 
circuit package device 

(iii-) ' one t>r. mojre .grpund contacts, configured 
d'ubstantially in said inner; portion- of said integrated 
circuit package 'device; andr. ' 

(iv) one or more data or high speed signal 
contacts configured substantially in said inner portion 
of said integrated- circuit packagft device. - 

3. -The integrated circuit package, device according to 
Claim 1 or the printed circuit , board according tp Claim 
2, wherein the ground contacts are further provided along 
a bisectional axis, through said outer portion of 

. contacts to facilitate a ground path from outside an area 
of the integrated circuit to said inner portion. 

4. The integrated circuit package device according to 
Claim 1 or Claim 3 or the printed circuit board according 
to Claim 2 or Claim 3, wherein said inner portion is 
formed substantially of ground contact points to effect a 
ground plane* 

5. The integrated circuit package device according to 
Claim 1, or the printed circuit board according to Claim 
7, wherein, for one or more of said signals associated 
with (i) to <iv), all of said respective contacts of said 
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integrated circuit are configured in the respective 
manner described in one. or .more pf (i> to (iv) . 

6. '■ ■ An' sleetrical or electronic device comprising the 
5 integrated circuit. package, device according to claim 2. 

7. A printed oircuif board substantially as 
hereinbefore'- described vith. jeference to, and/or aa 
illustrated by, FIG. 1, FIG. 2-. or FIG. 3 of the 

10 accompanying- drawings . 

8. Ai! integrated circuit package device substantially 
as hereinbefore described with reference to, and/or as 
illustrated by, PIG. : 1, • FIG.' 2 or FIG, 3 of the 

15 ■" a ccompanyinci drawings. 



i 

■m. 



P040/GB/Sen/Boireau 

--18 - 



THTEG RATED CIRCUIT PACKAGE AMD gR IMTED CIRCUIT BOARD 

ARRANGEMENT 

Abstract - . • ; ^^^-d " ' .j"; ?) 

5 .... 

An integrated circuit piacfeage devlpr'dOO, 200, 300) has 
a plurality of contact points incliciC^hg an inner portion 
of contact points (120) and anjout^it pbrtion of contact 
points (110) - The int^gr.a;j;#d 'eireiiit V device 

10 includes at least one of the ' following : (i) one or more 
power supply contacts- (ISO.)" corifigured substantially in 
said outir portion; : Cii) orie or mor,e ground contacts 
(220, 230) configured substantially in said inner 
portion; (iii) one or more timing or frequency contacts 

15 (140) substantially in said outer portion; (iv) one or 
more data or high speed signal contacts (310) conligured 
5ubstantis.lly-,in sai^, d.uter . portion of said integrated 
circuit package dev-lce-.T' •. .'. . . 

20 This provides;, the .advantage/ that t required capacitors 
can be located as "close to the p6j^'er supply contacts as 
possible, and . Che tracking to these.' contacts can be kept 
to a minimum^, - Furtherimore- by proyiding the ground 
contacts, tov^^rd the inner portion of the integrated 

25 circuit package -device, the ijeed for the other contacts 
to be routed around the ground contacts and any related 
vias is avoided. 

^FIG. 1 to accompany abstract} 
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